Summary A simple barrier system was used successfully to exclude Mycoplasma pulmonis and Sendai virus from a conventional mouse room. 49 weeks after introduction of the barrier system of management Pasteurella pneumotropica was first isolated from animals in the room.
With the advent of barrier-maintained (SPF) units, epizootic diseases of laboratory mice have become less prevalent. However, a number of microorganisms remain as a potential threat to the health of these animals and a complicating factor in research.
At this Centre the majority of mice used in experiments originate from an SPF breeding unit whence they are issued to conventional mouse rooms for experimental purposes. The animals in the SPF unit are regularly examined for the presence of microorganisms (Needham, 1976) ; their status corresponds to Category 4 of the Laboratory Animals Centre Accreditation Scheme (Townsend, 1969) . It is known that they are colonised by Staphylococcus aureus, Escherichia coli, Lactobacillus acidophilus and L. lactis, Enterococcus spp., Sphae-ropllOrus spp., Bacteroides spp. and Pseudomonas sp. Serologically no evidence has been found of infection by Sendai virus, pneumonia virus of mice, Reo Ill, polyoma and mouse hepatitis virus nor, by mouse inoculation tests, of lymphocytic choriomeningitis or ectromelia. No endo-or ectoparasites have been found in association with these animals nor have fungi been isolated.
The conventional rooms are maintained under normal husbandry methods and sentinel mice (4week-old male TO strain mice issued from the SPF unit), housed in each room, are examined regularly as part of the animal health and quality control programme.
It has been shown that mice issued from the SPF unit to a conventional room become colonised by certain organisms within a 4 week period (Needham, 1976 1969a, b) . The presence of these organisms has consistently proved a drawback to research in a number of disciplines and, with this in mind, a practicable and straightforward method of excluding them was investigated. The use of a simple barrier system of management has been advocated for the exclusion of a number of murine pathogens, amongst them lymphocytic choriomeningitis (Cooper, 1973a, b) . A similar system was introduced at this Centre and in this paper we report the results of a pilot scheme based on the application of such a procedure.
The system used consisted of the establishment of a 'clean room' and its maintenance under strict hygienic disciplines. The room used was 1 of 5 conventional mouse rooms on the upper floor of the animal house, all opening into the same corridor. It was force ventilated at 10-12 air changes per hour, the air supply and extract ducting being common to the other 4 rooms. The room was maintained at negative pressure to the outside corridor which was kept at positive pressure in relation to all the rooms. The interior temperature was 20-21°C. Before the room was used all animals and cages were removed; cupboards and caging racks were emptied but left in place. The room was thoroughly cleaned by hand and liberally sprayed with water. After this it was 'fogged' for 2 h on 2 separate occasions by generating a mist of a proprietary disinfectant ('Hycolin'; William Pearson Ltd, Hull, Yorkshire).
Following this it was sprayed again with water and I % formalin solution was applied to the floor; 24 h later the room was considered ready for use.
Animals were initially introduced only from the barrier unit at the Clinical Research Centre. Subsequent intakes were mainly from this unit but arrangements were made so that, when necessary, animals whose health status and microbiological flora were known could be brought from other selected institutions so long as they were transported in filtered boxes.
Maintenance of the clean room depended on acceptance and implementation of a protocol of hygienic precautions. Details of this procedure were clearly displayed outside the room. A footbath containing disinfectant (5 % 'Chloros'; Imperial
Chemical Industries Ltd, Millbank, London, SWI) was positioned to span the doorway so that staff wearing overshoes had to pass through it as they entered the room. Once inside they put on a clean coat or surgical gown and washed their hands. Only one animal technician worked in the room and work was completed before proceeding to the other non-barrier-maintained rooms. Cages were taken to the room immediately following washing. The cages, bedding and food were not sterilised and the water supply was from a tap within the room. Initially the room was used only for stock animals but after 6 months scientists were allowed to work with animals there on condition that they followed the precautions outlined above. Animals were screened following varying periods of time in the room. The majority were sentinel mice, but a small number (20) of research workers' animals were also examined. When the room was first commissioned sentinel mice were examined weekly for 6 weeks. The frequency was reduced to once every 2 weeks for the next 6 weeks and then monthly for 3 months. At this period the first scientist was allowed to enter the room and thereafter screening of sentinel mice returned to once a week. This was maintained for 22 weeks after which mice were screened every 2 weeks. By May 1976 a total of 216 sentinel mice had been examined.
The throat, lungs and intestine of each animal were examined for bacteria, the lungs and throat for mycoplasmas, the skin for ectoparasites, and blood was collected for a subsequent haemagglutination-inhibition test for serological evidence of Sendai virus infection (Needham, 1976) . The microbiological examinations consistently showed that the mice were colonised by Staphylococcus aureus, Streptococcus sp. and Escherichia coli. Murine pneumonia: a review of the etiologic agents. Laboratory Animal Care 19, 360-371. Cooper, Needham & Hetherington and serological tests showed that the mice were free from infection by Mycoplasma pulmonis and Sendai virus with antibody titres of only 1/8 being obtained. Only 1 organism appeared to have gained access to the room: 23 weeks after the first scientist entered the room (49 weeks after introducing stock animals) Pasteurella pneumotropica was first isolated and this organism was subsequently cultured from approximately 10 % of the mice examined.
The results of this pilot scheme indicated that it was possible to exclude Mycoplasma pulmonis and Sendai virus from a conventional room by the use of a relatively simple barrier system. At the time of writing these organisms have been successfully excluded for 22 months. In the case of P. pneumotropica the bacterium finally gained access but only several months after the room was established. Successful exclusion of these organisms is probably attributable in part to the hygienic measures adopted but is also related to the reduction in numbers of people entering the room. It is probably no coincidence that P. pneumotropica was only detected after scientific workers were allowed entry.
It is essential that animals in a clean room are of SPF origin and that regular microbiological monitoring, as described above, is performed. Only in this way can the status of the animals be accurately assessed.
Following the techniques outlined above a number of other clean rooms have been established at the Clinical Research Centre and preliminary results are encouraging. It is suggested that a similar procedure to exclude murine pathogens might be found useful in other institutions.
